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English Summary 
In people with MS, fatigue is one of the most common symptoms and a symptom with far-
reaching negative effects on quality of life. The aim of this study was to examine the effect of 
endurance training in dependency to the severity of fatigue on the following parameters: 
quality of life, depressive symptoms and a selection of physiological parameters. Specific 
attention was paid to the changes in fatigue in subjects with high fatigue at baseline. Current, 
there are no long-term exercise intervention studies in people with MS, which set the stated 
parameters in relation to the severity of fatigue. 
To investigate the effect of long-term endurance training in dependency to fatigue, two 
intervention groups (Non-Fatigue-Group, nFG and Fatigue-Group, FG) was formed by using 
the Fatigue Severity Scale. Both groups underwent the same training program consisting of 3 
x 30 minutes aerobic endurance training per week over a period of twelve months. The 
survey of psychometric and physiological parameters and the derivation of training intensities 
were performed at an interval of twelve weeks. The training intensity was controlled by using 
a heart rate monitor and the training was documented by a training diary. The training was 
conducted independently by the subjects as a home exercise program. 
This methodological approach should clarify the following issues: 
 Are there differences between the groups regarding the endpoints quality of life, 
depressive symptoms and selected physiological parameters? 
 Are there changes within the groups during the intervention regarding the endpoints 
fatigue, quality of life, depressive symptoms and selected physiological parameters? 
 Are there differences between the groups regarding their training activity in terms of 
volume and frequency of training? 
 Are there differences between the groups considered retrospectively in terms of 
reported number of relapses? 
 
Over the twelve months intervention, the study protocol provided a constant relative exercise 
intensity and an absolutely constant training volume. This approach led to the results 
presented here and the derived knowledge. 
There was a significant group difference before the intervention related to the parameters 
quality of life and depressive symptoms. In comparison to the nFG, the FG showed a 
reduced quality of life and increased depressive symptoms. This was also shown to a 
German general population, from which the FG also differs significant negatively. 
The evaluation of the training diary showed no difference in regard to volume and frequency 
of training. 
In progress of the intervention the FG showed a gradual decrease of perceived fatigue, while 
the values  in nFG remained unchanged. 
Changes in quality of life were observed for the parameter "general health perception". Thus, 
the FG was able to achieve an increase within the intervention compared to the nFG. No 
changes could be detected by the intervention in regard to the depressive symptoms. The 
significant group difference remained over time. 
Before the intervention, no differences between the groups were observed regarding the 
physiological parameters. However, both groups showed an improvement in the 
physiological parameter over time. An interaction effect could not be determined by the 
intervention. 
Retrospective, the intervention led to no difference in the number of reported relapses 
between both groups. 
The data presented here demonstrate that moderate and regular exercise training leads to 
desirable changes in people with MS. Improvement of the physiological parameters were 
achieved in both groups, which turn into attract positive effects on the cardiovascular system 
by itself and thus represents a protection in relation to possible comorbidities. 
None of the participants showed in cause of the performed treadmill test or the exercise 
intervention adverse events or side effects. The test protocol used here, as well as the 
conducted exercise intervention can therefore be considered as safe and easy to use for 
people with MS. For the group with high baseline fatigue at study start, it could be likewise 
demonstrated that the intervention leads to an improvement of the perceived fatigue. This 
finding is substantial because the symptom of fatigue, in context of the disease, plays a 
special role and has far-reaching socio-economic consequences for the person who is 
affected. Based on the ICF-model the symptom of fatigue therefore affected not only the 
body function, but also extends to the areas of activity and participation. 
For further studies it is recommended to look at the various causes of the fatigue and spent 
increased attention to the level of fatigue. 
